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PATENT SPECIFICATION < u > 1294723 
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(54) CONJUGATE FIBRES 

nv We ASAHI KASEI KOGYO KABUSHIKI KAISHA, of No. 25—1, 
l-choiV, DoSahimS i, Kitaku P-ka Japan ? Body -porate rfg* J 
»122ft5BBX eSa^S tfS&r ^bed in and * 
* e f Sstn^~aie7to conjugate ^^^^^^ 2j 

r n ^m^ 

carboxylate and polyethylene «reph*alate . centric conju S at= spinning 

Two component **"»™ ^B havh." different shrinkabilities are well 

of two or more ^Pffi K * c con ' u 3 atc spim ^ 3 

known. For example, m United s^" 1 "* shrinkages in sheathcore or side- 
of two polycondensate "°««^^2L£^1m & shrinking conditions in 
by-side relationship is described. S ^™KF*£E n J£ the m „„ber of crimps per 
the substantial absence of tension, form spira crimps ana « fa tw0 com . 
unit length has a direct "^^^^J^^g fib res and materials formed 
ponents. Such crimps arc uscfu two component fibres have a 

therefrom, bulkiness and elasticity. However, , -ucn w * fa wown 

de^ased^biUtytofo^^psag^ 

dipheno X yethane-4,4'-diwrbox7late_ comprise two components, one of 

The comugate fibres of ™ ™£ 00 i ve ,hvlene-l,2-diphenoxyethane-4,4 - 

which (hereinafter referred to as PEP, contains P^uiwn £ k ^ as 
dicarboxylate as its major com ^*2g D ( | 16 shrinkage of the PEP 
contains, as major component po gestae g*™^ ^ 8% of that 0 f the non- 
component when treated with boilmg component is made 
treated stretched fibres, under crimp-developing cond,- 
to shrink to a greater extent than " ""^ t0 occupy the inside of the spiral 
tions and the PEr component s "Zltsse™ maxtaum thermal stress of more than 
curls in the crimped state. The are satisfied where- 

ing struaural units of the formula 

0 0 

-iO^ 0CH 2- CH 2 0-<O^C-0CH2. CH 2 0- 

Thus the PEP may be , copolyeste, 
other than ethylene glycol e ^'f c S£3S «P » 25 % b ? weight 
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P \ nr» j figure 6a shows a sheath-core type spinneret Polymers A and 
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.ki , ?L? e - spinnin S of conjugate fibres of the present invention the PET is suit 

The wound-up unstrciched filaments obtained from the spinnerets are stretched 
m known manner using a hot plate or a hot pin and a heating Km such ™ 

SStaTiSnESr 1 ShOWS PrefC T d l,mitS Wi,hin which sttctchi^g ratio and die 
20 1 i k f 5 tem ^ 1 ? ur f may vary m the production of a 1 : 1 polyethylene tereohthalate 
20 polyethylene-12-b,s P henoxyethane-4,4'-dicarboxylate fibre and I from it ran b seen 

& a^C anH^ an ^ 31 4 **« 31 80 ° C ^ ^ « 

times at 100 C, and less than 5 tunes at 120°C, etc. are preferable because the boil- 

t U hftX U r S , "I'"- 350 f * C P t? P iS , kCpt ' OW in these "nses^Iowevl it o fe noted 
25 fmtedlhereto. ' P ^ mMhod ° f preSent invention is nt>t 

condi^n! ie ^ ,n •tn C i r fi lha ^ ,h . e birc i. rin Sences of the two components may satisfy the 
?S rimil ,t ' 3n t An il"< in ^r— 0.02, it is necessary to stretch more than 
2.5 times at 60°C, more than 2 limes at 80°C and more than 1.5 times at 100°C 
1 he hirefringence of each component of the conjugate fibres was measured bv a 
^iwx IOn ""n^onrie conjugate fibres cut obliquely in a wedge shape at a fixed 

SS^b^SS^ 17 996 ' 1966) - 11 is also ^ 10 ~ birc - 

In contrast to tlie conventional spinning and stretching of PEP or PET alone in 
which the range of suitable conditions is relatively narrow and the conditions for good 
spinning arid stretching have to be strictly and closely regulated in order to produce 35 
uniform Jibres, the spinning and stretching conditions for the conjugate fibres of the 
present invention can be considerably widened. 

For example, in Japanese Patent Publication No. 21, 815/1961, it is indicated 
mat a suitable temperature range for stretching PET filaments is from 80°C to 125°C 

Z?r;£%£ T T h ?" tr° V< ; n?fn9J S - d . ifficult (see Fi S ure J >' 0n * c other hand > ^ 40 
British Specification No. 1,046,069, it is stated that PEP filaments are stretched from 

•I UmeS ' a ? d in British s P eci «cation 1,047,978, two stage stretching is des- 

cribed. Thus it can be seen that both components of the conjugate fibres of the inven- 
tion have narrow spinning and stretching conditions. However, when the two com- 
« ponents are conjugate spun, far wider stretching conditions arc possible and thus the 45 
generally preferred higher stretching is obtainable. 

The relationship between stretching ratio and boiling water shrinkage of a PEP 
component at the time of stretching at various temperatures using non-stretched 
nlaments of side-by-side type conjugate fibres obtained by spinning PET (reduced 
50 viscosity of 0.19) and PEP (reduced viscosity of 0.75) is shown in Figure 2. As will 50 
be seen, it is desirable to employ a relatively high temperature, especially a tempera- 
ture above S0°C preferably above 90^C, in order to reduce the shrinkage of PEP 
component to below 8?;-, in the case of non-heat-treated stretched filaments subjected 
to heat treatment. The present conjugate fibres may be readily stretched at tempera- 
» ures above 125 C, which is surprisingly high above the previously proposed stretch- 55 
JI i g i em S^ tUreS for P rod « cir /S conjugate fibres having good crimps. The shrinkages 
ot the IfcP component of the conjugate fibres were measured from the difference 

^p t ^n^^mf^i lS , ° f th t fibrCS , Under , a i° ad ° f 500 m -/ d > before ™ d af *r *c 
treatment at 100°C for one hour under no load. 

60 *L « « n 5 cess ary, in the conjugate fibres of the present invention that the relations 69 

u^t^u ■ 1 . 6 1 _ and ^rir ET <(APEP— 0.2) be satisfied and that the PET component 
should shrink more than the PEP component under the crimp developing conditions 
and the PET component be situated in the inside of the curves in the crimped fibres 
(Figures 7a— 7c). Conjugate fibres satisfying these requirements retain the high 

&5 Young's modulus and high recovery properties of the PET 65 
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Example 1 

of oVn n E w,h iaVinS 3 rCduCCd visCosi,v of 0 75 and a PET having a reduced viscositv 
of O80 neither component containing any co-polymcn were conjugate spun side^ 

cooiin a air blown from the side as in the conventional process. The sninneret had in * 
spinning holes of 0.3 mm diameter and the spinning temper „re the eToc ntufe o° 
cooling air and ihe take up speed were 2S0°C 20°C ™h Tnn ™ lem P cratu . re , 0 ' 
The rcsuhant tmstretchedjlamcnts we're "SL^^mSc S 

10 con,u S a . tc fibre * of 3 °710 filaments and having An P Tof 0215 "n" . 

10 of 0.1,5, and a mawmum thermal stress of 225 mg/d The PEP a , d PFT ™ 

ponents had boiling water shrinkages of 4% and 9.2% LXvoE Tte fibreThT; 10 
V g/d ' a » e,0 "Saiion of 15%, and a 3% -ins?an -d^I^So^ of 

Lei;3^niH at " lrCateC l at160 C ? or 30 minulcs under a '° ad of 3 mg/d"X fibres 
15 SaW 8 • Cr ". npS - 1 ? aVm J ! a criin P' n S g«de of 15%, a crimp number of 2? ner 

n^J £ X Crl " ,p elaSU ? Uy °- f 89 In lhese fibrcs ^ PET component occupied ?hc 15 

wnvln tSt CUfVeS \*? C T PS ' Sivins lhc flbrcs a stiff handle. The ^a^tyTf „laS 

rsitis^s^ ,rcatment of the stretched yarn = and ^ 

->n By way of comparison, when the unstretched spun yarns as described ahnw w 

SSSf? b ^ W ° iT S 31 7 °°? (caSe « and * ree times y atTo°C (re S\£ r?suham ">0 
^ol n x E w/K 01<5 .(«se2), and a 'hermal stress of 42 mg/d (case 1) and 45 me/d 
\ 5? ,eCKd ,1° " m P- deveI °P''ng treatment under a load of 3 mg/dfat 
160 °C for 30 minutes, the crimp developing property as reduced and a crimnin" 

25 degree of less than 5% was obtained in both cases (1) and (2). crimping ^_ 

Example 2 

nf ORl P n E n5 CO Drn in u g P oI y ei,, y J ^ e ^rephthalatc only and having a reduced viscositv 
rnnnifl^ h ? * reduCC ? vlscosit >' °f 0.85 and containing 8 mol % of 

m cwv y T suc ? n,c * c ld ™ erc conjugate spun using the sheath-core type spinneret 

JS-,^/* Th S T mner ^ had 10 holes of 03 mm diameter, the ?ake up 30 
.peed 900m/m,n and the conjugate ratio of PEP to PET was 1 : 1. Unstretched 

™fwT? n 5 I - com P°. nent . ? s f core > wcrc obtained. The unstretched fibres were 
? tnr/ -° . tJmCS ongmal length in a first stretching step at 130°C and then 

*s *i °{V ? C SeC0 . nd cont , inuous stretching step at 130°C to give good conjugate 

35 fibres having a maximum thermal stress of 550 mg/d. The PEP and PET com- 35 
*f ° lIin | y ater shrinka S e of 6 «5% and 9.5% respectively. These fibres of 
25d/10 filaments had An FE ? of 0.207 and An r!3P of 0.171 a tenacity of 5.1 g/d, an 
elongation of 9.2%, a Young's modulus of 112 g/d and an elongation recovery after 
5 ; 0 strain, in terms of the instant recovering property, of 96% and, in terms of the 

40 delayed recovering property, of 100%. 40 
i • S h ? 'SSS were hea t-treated at 160°C for 30 mill, to give conjugate fibres in 
which the PET core component was situated on the inside of the spirals. The crimpin* 
grades measured, varying thc load imparted upon the conjugate fibres during heat- 
treatment, are shown in Table 2. As apparent from the table, the crimping grade 

45 vanes according to the tension during heat-treatment. 45 



TABLE 2 

load (mg/d) during 0 0.5 1 3 

heat-treatment at 160 °C 

crimping grade (%) 420 52 31 ?1 



10 



50 Comparative Example 50 

A PEP having a reduced viscosity of 0.75 and containing 5 mol % of copoly- 
menzed polyethylene glycol (molecular weight 1,000) and a PET having a reduced 
viscosity of 0.8 were conjugate spun as described in Example 1 to give unstretched 
fibres which were stretched by 4.5 times at 140°C. The PEP component had a boiling 

55 water shrinkage of 12% and crimped fibres obtained by heat-treating at 160°C for 55 
? j?V2S teS had the PET com P° nent on the outside of thc spirals and had a ^n Pn i> 
of 0.197, a An ?jn . of 0.161 and a maximal thermal stress of 150 mg/d. The fibres 
had a tenacity of 4.2 g/d, an elongation of 25%, instant and delayed recovering 
?^ 0pe ,^ eS l ft u f 3% elon Sation of 71% and 91%, respectively, a Young's modulus of 

60 42 g/d and there was no feeling of stiffness in the handle of the fibres. The crimping 60 
characteristics of the crimped fibres were crimping grade 52% number of crimps 6 3 
cm., nnd crimp elasticity 65%. * 
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STRETCHING RANGE OF PET 
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FIG. 7a FIG. 7b 

^555*. PET x<SS^§S^PET 



FIG. 7c 



